no. GP-364; PI561726) and OK91G108 (Reg. no. GP-365; PI561727), which have a high degree of genetic similarity (96.9%) with their tolerant near-isolines (OK91G103 and OK91G106, respectively). The near-isoline pairs should allow more accurate characterization of the biochemical and genetic basis of Al tolerance in wheat than is presently available using distantly related Al-tolerant and -sensitive cultivars. Isoline pairs may also be used as standards for quantifying the phytotoxicity of various acid soils.
All lines were developed by backcross breeding using Chisholm or Century as the susceptible recurrent parent and 'Atlas 66', a soft red winter wheat cultivar, as the tolerant donor parent. Selection was first performed among BC,F, progeny based on visual evaluation of hematoxylin-stained seedling roots (2). Approximately 40 plants were grown in nutrient-solution culture for 4 d; 0.72 mA/ Al was added on the fourth day as A1K(SO4) 2 -12H 2 O. Each BC,F, population segregated for stainability, ranging from various degrees of partial staining of the primary root (lower 3-6 mm) to complete staining. Chisholm and Century showed complete staining, while Atlas 66 showed only slight staining of the root tip at 0.72 mA/ Al. Six BC,F, plants with the lowest stain intensity were selected from each population for backcrossing. This procedure was repeated for two additional backcrosses using the recurrent parents as females. Six BC 3 F, progeny per population were selected for low (partial) stain intensity and planted in the greenhouse for self-pollination. Approximately 10 BC 3 F 2 progeny per BC 3 F, parent were evaluated in nutrient-solution culture with 0.72 mM Al. From each family, one tolerant (partial staining) and one susceptible plant (complete staining) were selected for generation advance. Equal amounts of seed from the six BC 3 F 2 tolerant plants in each background were composited for testing in naturally acidic soils in Oklahoma.
These composites were tested in single-row plots (3.0 m long), replicated three times and bordered by single rows of 'TAM 105', in 1991 near Stillwater and Lahoma, OK. These locations were chosen for their prior history of soil acidity (pH < 4.7, Table 1) in unlimed plots (3). The tolerant composite from Chisholm produced 30% more spikes, 31% more biomass, and 35% more grain yield than Chisholm under acidsoil conditions (Table 1 ). The tolerant composite from Century produced 17% heavier kernels, 31% more spikes, 66% more biomass, and 68% more grain yield than Century. Root dry wt at 4 d after germination was =50% greater in the tolerant composites compared with their recurrent parents (Table 1) , but no differences were observed for root length (data not shown).
Three backcrosses were sufficient to recover the milling and flour quality of Chisholm and Century. The tolerant composite from Century actually exceeded Century in kernel protein concentration and hardness index; otherwise, no differences were detected. Neither composite deviated from its recurrent parent in mixing tolerance, based on mixograph curve width at 2 min past the peak.
Further testing of individual lines comprising each composite revealed heterogeneity of response to Al in nutrient-solution culture (Table 2 ). All lines homogeneous for Al tolerance were selected and designated OK91G103 through OK91G106. Two other lines, which were homogeneous for susceptibility and descended from BC 3 F, plants producing homogeneous tolerant lines, were selected and designated OK91G107 and OK91G108. Published September, 1993 
